The design and synthesis of new fluorescent probes for the highly sensitive and selective recognition of trace metal ions have garnered much attention in the past two decades due to their applications in the areas of life sciences, medicine, chemistry and biotechnology [84]. Among the trace metal ions, Zn 2+ is the second most abundant metal ion after Fe 2+ /Fe 3+ in the human body. It plays critical roles in many biological processes, such as gene expression, apoptosis, metalloenzymes regulation and neurotransmission etc.
[85]. Severe neurological diseases, including Alzheimer's, ischemia and epilepsy etc.
[86]
are associated with the disorder of the Zn 2+ metabolism. In addition, elevated levels of Zn 2+ ions in water lead to environmental problems, exhibited in the form of reduced soil microbial activity leading to phytotoxic effects, making water smelly and muddy [87].
Therefore, the design and development of efficient fluorescent chemosensors selective to Zn 2+ are of considerable interest.
We modified our design principle in this chapter by incorporating few N and O donors upon the skeleton of the sensor reported in chapter I. This modification was in accordance with our observation in chapter I where we had no specific response of any sensor with any specific cations. The structures of Schiff bases S2, S2a and S2b have been given below.
The S2 incorporated a pendant arm of N, N-diethyl over coumarin moiety besides embodying a pyridine moiety. The S2a and S2b having crucial structural variations as compared to S2 were prepared as control compounds. The S2 showed highly sensitive fluorescent response for Zn 2+ in semi aqueous medium with nanomolar detection limit.
The single crystals of S2 and its Zn 2+ complex showed nice supramolecular motifs. The S2a responded towards a number of cations and anions without any specificity while S2b exhibited poor solubility in polar and non-polar solvents hence restricted us for its further studies.
SYNTHESIS OF SENSORS S2, S2a and S2b
(a) (E)-N'-(1-(7-(diethylamino)-2-oxo-2H-chromen-3yl)ethylidene)isonicotino-ydrazide
(S2)
The synthesis of S2 (N′-(1-(7-(diethylamino)-2-oxo-2Hchromen-3-yl)ethylidene) isonicotinohydrazide) is shown in scheme 1. 2.0 mM methanolic solution of 3-acetyl-7-diethylaminochromen-2-one was added to an equimolar methanolic solution of isonicotinic acid hydrazide having one drop of HCl followed by constant stirring for 3 hours. A dark reddish solid was precipitated which was filtered and washed with diethyl ether and finally dried under vacuum over anhydrous CaCl 2 .
Scheme 1 Spectroscopic characterization data for S2
Yield: 86%; m.p=210 ºC; IR/cm -1 : 3425, 2975, 2928, 1684, 1615, 1573, 1536, 1509, 1458, 1417, 1356, 1297, 1232, 1134, 1078, 925, 820 62, 13.48, 40.50, 95.48, 105.59, 110.92, 112.07, 122.28, 135.75, 140.96, 142.51, 149.51, 155.18, 155.74, 162.97, 163.70 
The synthetic procedure for S2a was identical to S2.
Spectroscopic characterization data for S2a
Yield: 86%; m. p. ≥ 300 0 C; IR/cm -1 : 3255, 1726, 1665, 1607, 1539, 1488, 1454, 1410, 1367, 1290, 1265, 1236, 1154, 1122, 1023, 969, 923, 840, 754, 663, 637 
(c) Synthesis of Sensor S2a
The synthetic procedure for S2b was again identical to S2.
Scheme 2
Spectroscopic characterization data for S2b
Yield: 81%, m.p=204 ºC, IR/cm -1 : 3466, 3059, 2975, 2930, 1687, 1617, 1582, 1564, 1510, 1456, 1415, 1335, 1305, 1273, 1232, 1134, 1080, 1016, 937, 824, 770, 719, 538, 160.22, 156.63, 151.14, 142.57, 134.04, 130.46, 128.40, 127.93, 118.29, 109.50, 107.63, 96.15, 96.06 44.23, 30.75, 12.38 Goodness-of-fit on F corresponding bond lengths of 2.061(7), 2.171(7), 2.054(6), 2.057(7) and 2.251(3) Å, respectively. 
UV-VIS. STUDIES

Cation binding studies of S2
The UV-visible absorption spectrum of S2 was recorded in 10 µM EtOH:H 2 O (1:1, v/v) medium and exhibited a strong band at ~498 nm due to intra-molecular charge transfer (ICT 
Cation binding studies of S2a
The sensing behaviour of S2a was studied through chromogenic as well as UV-vis.
spectrophotometric studies. figure 9&10 ). 
Anion binding studies of S2a
Anion binding study of S2a towards a number of anions was also performed but S2a did not show any significant colour change for any (figure 13). The S2b was only partially soluble in DMSO and remains insoluble in almost all the organic solvents. This poor solubility of S2b hindered its practical applicability towards analytes. Hence, the above sensing behaviours were totally inconclusive for different analytes. The same confirms our design principle of having a pendent arm of N, N-diethyl on coumarin moiety and a pyridine nucleus as electron acceptor in ICT.
FLUORESCENCE STUDIES
The 0.5 μM EtOH:H 2 O (1:1, v/v) solution of S2 itself showed only a weak emission with its maximum intensity at ~530 nm upon excitation at ~470 nm (figure16a). figure 15) . The same was reflected in the form of a broad emission band at ~510 nm (figure 10a). The above selectivity of S2
towards Zn 2+ has also been presented in the form of bar graph (figure 16b). Though a quenching effect with Cu 2+ was observed (figure 21). These results clearly indicated that S2 can exhibit high selectivity for Zn 2+ in the presence of other co-existing cations excepting Cu 2+ .
pH STUDIES
In order to check the selectivity of the S2 (0.5 μM) towards Zn 2+ at different pH, its fluorescence emission was recorded in the absence as well as in the presence of Zn 2+ at varying pH (ranging from pH 2 to 13). The plot of fluorescence intensity vs. pH value (figure 22) shows insignificant change from pH 2 to 13. However upon addition of 10 equiv. of Zn 2+ to S2 solution there was gradual increase in the fluorescence intensity from the pH 4 to 7 and then there was decrease from pH 8 to 11. The above observation clearly showed that S2 significantly senses Zn 2+ at physiological pH also. 
